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SURFACE MOUNT ELECTRONIC 
COMPONENT AND PROCESS FOR 

MANUFACTURING SAME 

TECHNICAL FIELD 

[0001] The present invention relates to an electronic com 
ponent, such as a diode or a transistor, Which includes a 
semiconductor element hermetically sealed in a package 
made of synthetic resin. Of such electronic components, the 
present invention particularly relates to a surface mount elec 
tronic component in Which lead terminals for the semicon 
ductor element are exposed at the loWer surface of the pack 
age to be suitable for surface mounting. 

BACKGROUND ART 

[0002] FIGS. 14-16 shoW a surface mount electronic com 
ponent disclosed in Patent Document 1 as a prior art. 
[0003] The surface mount electronic component 1' includes 
at least a set of lead terminals 2' and 3' made of a thin metal 
plate and arranged on the same plane to extend in opposite 
directions from each other. The ?rst lead terminal 2' has an 
end integrally formed With an island portion 4' having a 
relatively large Width, Whereas the second lead terminal 3' has 
an end integrally formed With a bonding portion 5' having a 
relatively large Width. A semiconductor chip 6' is bonded on 
the island portion 4'. The semiconductor chip 6' is electrically 
connected to the bonding portion 5' of the second lead termi 
nal 3' by eg Wire bonding using a Wire 7'. The above-de 
scribed parts are hermetically sealed in a package 8' made of 
a synthetic resin so that the lead terminals 2' and 3' partially 
project from opposite side surfaces 811 and 8b of the package 
8', respectively. Each of the lead terminals 2' and 3' includes a 
bent portion 2a‘ and 3a‘ positioned Within the package 8' and 
formed by bending the lead terminal doWnWard and then in 
the direction along the loWer surface 80' of the package 8'. 
With this structure, part of the loWer surfaces of the lead 
terminals 2' and 3' serves as mount surfaces 9', 10' exposed at 
the loWer surface 80' of the package 8'. 
[0004] Patent Document 1: JP-A-H03-24855l 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 
[0005] In the surface mount electronic component 1' having 
the above-described structure, the mount surfaces 9' and 10' 
of the loWer surfaces of the lead terminals 2' and 3' need to 
have an appropriate area for obtaining appropriate soldering 
strength. Further, the upper surfaces of the island portion 4' 
and the bonding portion 5' of the lead terminals 2' and 3' need 
to have an area large enough to bond the semiconductor chip 
6' and the metal Wire 7'. 
[0006] HoWever, in the above-described conventional sur 
face mount electronic component 1', bent portions 211' and 3a‘ 
are provided in the lead terminals 2' and 3' at portions located 
Within the package 8', and the loWer surfaces of the lead 
terminals 2' and 3' are exposed at the loWer surface 80' of the 
package 8' to serve as mount surfaces 9' and 10' for soldering. 
In this structure, the mount surfaces 9', 10', and the island 
portions 4' for the die-bonding of the semiconductor chip 6' 
and the bonding portion 5' for the Wire bonding of the metal 
Wire 7' are divided by the bent portions 2a‘ and 3a‘ as the 
boundary. 
[0007] Therefore, When the area of the upper surfaces of the 
island portions 4' and the bonding portion 5' for bonding is set 
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large, the bent portions 2a‘ and 3a‘ are positioned close to the 
opposite side surfaces 811' and 8b‘ of the package 8'. In such a 
case, the penetrating length A' of the mount surfaces 9', 10' 
from the opposite side surfaces 811', 8b‘ reduces, so that the 
area of the mount surfaces 9', 10' reduces. 

[0008] Conversely, When the penetrating length A' of the 
mount surfaces 9', 10' from the opposite side surfaces 8a‘, 8b‘ 
of the package 8' is increased to increase the area of the mount 
surfaces 9', 10', the bent portions 211' and 3a‘ are positioned 
close to each other. In such a case, the area of the upper 
surface of the island portion 4' and the bonding portion 5' 
positioned betWeen the bent portions is disadvantageously 
reduced. 

[0009] In this Way, When either one of the area of the mount 
surfaces 9', 10, i.e., the penetrating length A' of the mount 
surfaces 9', 10' from the opposite side surfaces 811', 8b‘ of the 
package 8' and the area of the island portion 4' forbonding the 
semiconductor chip 6' and the bonding portion 5' for bonding 
the metal Wire 7' is increased, the other one reduces. There 
fore, Without increasing either one or both of the Width W of 
the package 8' and the projecting length L' of the lead termi 
nals 2', 3' from the side surfaces 8a‘, 8b‘ of the package 8', it is 
impossible to provide both of the island portion 4' and the 
bonding portion 5' Which are large enough to bond the semi 
conductor chip 6' and the mount surfaces 9' and 10' Which are 
large to perform soldering. 
[0010] Moreover, in each of the lead terminals 2' and 3', the 
corner from the loWer surface of the lead terminal to the bent 
portion 2a‘, 3a‘ is inevitably round. Therefore, in forming the 
package 8' by transfer molding, a tapered space is de?ned 
betWeen the comer and the mold, and synthetic resin is loaded 
in this space. As a result, a thin burr of synthetic resin is 
formed, and the burr partially chips and drops. Therefore, as 
indicated by double-dashed lines in FIG. 16, the boundary 
9a‘, 1011' of the mount surface 9', 10' With respect to the loWer 
surface 80' of the package 8' becomes irregular, and the pen 
etrating length A also becomes irregular. 
[0011] A technical object of the present invention is to 
provide a surface mount electronic component and a manu 
facturing method capable of solving these problems. 

Means for Solving the Problems 

[0012] To achieve the technical object, as set forth in claim 
1, a surface mount electronic component according to the 
present invention comprises a set of a ?rst lead terminal and a 
second lead terminal, a semiconductor element die-bonded to 
an upper surface of an island portion integrally formed at an 
end of the ?rst lead terminal, a metal Wire electrically con 
necting the semiconductor element and an upper surface of a 
bonding portion integrally formed at an end of the second lead 
terminal to each other, and a package made of synthetic resin 
and hermetically sealing the island portion and the bonding 
portion. 
[0013] In this electronic component, the island portion of 
the ?rst lead terminal and the bonding portion of the second 
lead terminal are formed by plastic deformation of a portion 
of each of the lead terminals to be positioned Within the 
package, the plastic deformation being performed from a 
loWer surface side to reduce thickness and increase Width 
While keeping upper surfaces of the island portion and the 
bonding portion ?ush or generally ?ush With upper surfaces 
of the lead terminals. A portion of a loWer surface of each of 
the ?rst lead terminal and the second lead terminal Which is 
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not subjected to the plastic deformation is exposed at a lower 
surface of the package to serve as a mount surface for solder 

mg. 
[0014] Firstly, as set forth in claim 2, a manufacturing 
method according to the present invention comprises the 
steps of: 
[0015] subjecting part of a lead from to plastic deformation 
so as to dent the part from a loWer surface side thereof; 
[0016] punching the lead frame to provide a set of a ?rst 
lead terminal and a second lead terminal Which extend across 
a line connecting tWo holes so that the ?rst lead terminal 
includes a thin and Wide island portion formed by the plastic 
deformation and the second lead terminal includes a thin and 
Wide bonding portion formed by the plastic deformation; 
[0017] die-bonding a semiconductor element on an upper 
surface of the island portion of the ?rst lead terminal and 
connecting the semiconductor element and an upper surface 
of the bonding portion of the second lead terminal to each 
other by Wire bonding using a metal Wire; 
[0018] hermetically sealing the island portion of the ?rst 
lead terminal and the bonding portion of the second lead 
terminal in a package of synthetic resin so that a portion of a 
loWer surface of each of the ?rst lead terminal and the second 
lead terminal Which is not subjected to the plastic deforma 
tion is exposed at a loWer surface of the package to serve as a 
mount surface for soldering; and 
[0019] cutting a portion of each of the lead terminals Which 
projects from the package. 
[0020] Secondly, as set forth in claim 3, a manufacturing 
method according to the present invention comprises the 
steps of: 
[0021] forming tWo holes in a lead frame While keeping an 
appropriate space betWeen the holes; 
[0022] performing plastic deformation of a portion of the 
lead frame betWeen the holes to dent the portion from a loWer 
surface side, punching the lead frame to provide sets of ?rst 
lead terminals and second lead terminals each of Which 
extends across a line connecting the tWo holes so that each of 
the ?rst lead terminals includes a thin and Wide island portion 
formed by the plastic deformation and each of the second lead 
terminals includes a thin and Wide bonding portion formed by 
the plastic deformation; 
[0023] die-bonding a semiconductor element on an upper 
surface of the island portion of each of the ?rst lead terminals 
and connecting the semiconductor element and an upper sur 
face of the bonding portion of the second lead terminal in a 
same set to each other by Wire bonding using a metal Wire; 
[0024] hermetically sealing the island portion of each of the 
?rst lead terminals and the bonding portion of each of the 
second lead terminals in a package of synthetic resin so that a 
portion of a loWer surface of each of the lead terminals Which 
is not subjected to the plastic deformation is exposed at a 
loWer surface of the package to serve as a mount surface for 
soldering; and 
[0025] cutting a portion of each of the lead terminals Which 
projects from the package. 
[0026] Further, as set forth in claim 4, the manufacturing 
method as set forth in claim 3 may further comprise the step 
of forming an auxiliary hole betWeen the lead terminals of the 
lead frame before the step of performing plastic deformation 
of the lead frame to dent the lead frame from the loWer surface 
side. 
[0027] Further, as set forth in claim 5, in the manufacturing 
method as set forth in claim 3, the inner dimension of the tWo 
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holes of the lead frame along the longitudinal direction of the 
lead terminals may not be larger than the Width of the plastic 
deformation to dent the lead frame. 

ADVANTAGES OF THE INVENTION 

[0028] As set forth in claim 1, the island portion of the ?rst 
lead terminal and the bonding portion of the second lead 
terminal are formed by plastic deformation of a portion of 
each of the lead terminals to be positioned Within the package 
from a loWer surface side to reduce the thickness and increase 
the Width While keeping the upper surfaces of the island 
portion and the bonding portion ?ush or generally ?ush With 
the upper surfaces of the lead terminals. Further, a portion of 
a loWer surface of each of the ?rst lead terminal and the 
second lead terminal Which is not subjected to the plastic 
deformation is exposed at a loWer surface of the package to 
serve as a mount surface for soldering. With this structure, the 
mount surface for soldering Which is to be exposed at the 
loWer surface of the package can be formed by utiliZing the 
loWer surface of each lead terminal, Whereas the island por 
tion and the bonding portion can be formed by utiliZing the 
upper surface of each lead terminal. Therefore, the penetrat 
ing length of the mount surface from the side surface of the 
package can be increased independently from the area of the 
island portion and the bonding portion of the lead terminals 
for bonding a semiconductor element and a metal Wire, i.e., 
Without reducing the area of the island portion and the bond 
ing portion. 
[0029] Therefore, according to the present invention, With 
out increasing either one or both of the Width of the package 
and the projecting length of the lead terminals from the side 
surfaces of the package, it is possible to provide an island 
portion and a bonding portion Which are large enough to bond 
a semiconductor element and a metal Wire, While at the same 
time providing the loWer surfaces of the lead terminals With 
mount surfaces Which are large enough to perform soldering. 
[0030] Further, since the island portion and the bonding 
portion are formed by plastic deformation of the ends of the 
lead terminals, the comer Where the mount surface of the 
loWer surface meet the side surface rising from the mount 
surface toWard the island portion or the bonding portion can 
be reliably made angular, not round. Therefore, it is possible 
to prevent or suppress the formation of a burr of synthetic 
resin at this portion. As a result, the boundary of the mount 
surface With respect to the loWer surface of the package can be 
made uniform, so that the penetrating length of the mount 
surface from the side surface of the package can be made 
generally constant. 
[0031] According to the manufacturing method as set forth 
in claim 2, an electronic component having the above-de 
scribed advantageous structure can be manufactured at a rela 
tively loW cost by performing plastic deformation and punch 
ing of a lead frame. 
[0032] According to the manufacturing method as set forth 
in claim 3, an electronic component having the above-de 
scribed advantageous structure and including a plurality of 
sets of lead terminals can be manufactured similarly at a 
relatively loW cost by performing plastic deformation and 
punching of a lead frame. 
[0033] Further, in the manufacturing method as set forth in 
claim 3, the plastic deformation of a lead frame is performed 
With respect to a portion betWeen tWo holes formed in the lead 
frame, so that excess thickness generated in the plastic defor 
mation can be caused to escape into the holes on the opposite 
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sides. Therefore, the load necessary for performing the plastic 
deformation can be reduced, and the lead frame is prevented 
from Warping due to the plastic deformation. 
[0034] Particularly, by applying claim 4 or 5 to the manu 
facturing method as set forth in claim 3, the mount surface of 
each lead terminal is advantageously prevented from being 
irregularly shaped in the plastic deformation of the lead 
frame, Which Will be described in detail in the foregoing 
embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0035] FIG. 1 is a plan vieW shoWing an electronic compo 
nent according to an embodiment of the present invention. 
[0036] FIG. 2 is a sectional vieW taken along lines II-II in 
FIG. 1. 
[0037] FIG. 3 is a sectional vieW taken along lines III-III in 
FIG. 1. 
[0038] FIG. 4 is a bottom vieW of FIG. 1. 
[0039] FIG. 5 shoWs a ?rst step of a manufacturing method 
according to a ?rst embodiment. 
[0040] FIG. 6 shoWs a second step of the manufacturing 
method according to the ?rst embodiment. 
[0041] FIG. 7 is an enlarged sectional vieW taken along 
lines VII-VII in FIG. 6. 
[0042] FIG. 8 is an enlarged vieW of a principal portion of 
FIG. 6. 
[0043] FIG. 9 shoWs a third step of the manufacturing 
method according to the ?rst embodiment. 
[0044] FIG. 10 shoWs a ?rst step of a manufacturing 
method according to a second embodiment. 
[0045] FIG. 11 shoWs a second step of the manufacturing 
method according to the second embodiment. 
[0046] FIG. 12 shoWs a ?rst step of a manufacturing 
method according to a third embodiment. 
[0047] FIG. 13 shoWs a second step of the manufacturing 
method according to the third embodiment. 
[0048] FIG. 14 is a vertical sectional vieW shoWing a con 
ventional electronic component. 
[0049] FIG. 15 is a sectional vieW taken along lines XV-XV 
in FIG. 14. 
[0050] FIG. 16 is a bottom vieW ofFIG. 14. 

DESCRIPTION OF SIGNS 

[0051] 1 electronic component 
[0052] 2a, 2b ?rst lead terminal 
[0053] 3a, 3b, 3c, 3d second lead terminal 
[0054] 4a, 4b island portion 
[0055] 5a, 5b, 5c, 5d bonding portion 
[0056] 6a, 6b semiconductor element 
[0057] 7a, 7b, 7c, 7d metal Wire 
[0058] 8 package 
[0059] 8a, 8b side surface of a package 
[0060] 80 loWer surface of a package 
[0061] 9a, 9b mount surface 
[0062] 10a, 10b, 10c, 10d mount surface 
[0063] 13 lead frame 
[0064] 14, 15 hole 
[0065] 16 auxiliary hole 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0066] Preferred embodiments of the present invention Will 
be described beloW With reference to FIGS. 1-13. 
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[0067] Of these ?gures, FIGS. 1-4 shoW an electronic com 
ponent 1 including plural sets of, i.e., tWo sets of ?rst and 
second lead terminals, each set consisting of one ?rst lead 
terminal and tWo second lead terminals. 
[0068] In the electronic component 1, tWo ?rst lead termi 
nals 2a, 2b and one second lead terminal 3a, Which are made 
of a lead frame having a relatively large thickness T0, are 
arranged on one side so that the lead terminal 311 is positioned 
betWeen the ?rst lead terminals 211 and 2b. On the opposite 
side, three second lead terminals 3b, 3c and 3d similarly made 
of a metal material having a relatively large thickness T0 are 
arranged side by side. The ?rst lead terminals 211 and 2b have 
respective ends integrally formed With island portions 411 and 
4b having a relatively large Width. The island portions are 
formed by subjecting the ends to plastic deformation from the 
loWer surface side so as to reduce the thickness to T1. On the 
other hand, the second lead terminals 3a, 3b, 3c and 3d have 
respective ends integrally formed With bonding portions 511, 
5b, 5c and 5d having a relatively large Width. The bonding 
portions are formed by subjecting the ends to plastic defor 
mation from the loWer surface side so as to reduce the thick 
ness. 

[0069] The upper surfaces of the ?rst lead terminals 2a, 2b 
and the upper surfaces of the second lead terminals 311, 3b, 3c, 
3d are ?ush or generally ?ush With each other. The upper 
surfaces of the island portions 411, 4b and the upper surfaces of 
the corresponding ?rst lead terminals 211, 2b are ?ush or 
generally ?ush With each other. The upper surfaces of the 
bonding portions 511, 5b, 5c, 5d and the upper surfaces of the 
corresponding second lead terminals 311, 3b, 3c, 3d are ?ush 
or generally ?ush With each other. 
[0070] Semiconductor elements 611 and 6b such as semi 
conductor chips are bonded to the upper surfaces of the island 
portions 411 and 4b of the tWo ?rst lead terminals 211 and 2b, 
respectively. Of the tWo semiconductor elements 611 and 6b, 
one semiconductor chip, i.e., the semiconductor chip 611 is 
electrically connected to the bonding portions 5b and 5c of the 
tWo second lead terminals 3b and 30 by Wire bonding using 
metal Wires 7a and 7b. The other semiconductor chip 6b is 
electrically connected to the bonding portions 511 and 5d of 
the tWo second lead terminals 311 and 3d by Wire bonding 
using metal wires 70 and 7d. 
[0071] The ?rst lead terminals 211, 2b and the second lead 
terminals 311, 3b, 3c, 3d are hermetically sealed in a package 
8 made of a thermosetting synthetic resin such as epoxy resin 
so that the lead terminals partially project from opposite side 
surfaces 811 and 8b of the package 8. 
[0072] In sealing the lead terminals in the package 8, of the 
loWer surfaces of the ?rst lead terminals 211 and 2b, the por 
tions Which are not deformed by the above-described plastic 
deformation are exposed at the loWer surface 80 of the resin 
package 8 to serve as mount surfaces 911 and 9b for soldering. 
Similarly, of the loWer surfaces of the second lead terminals 
311, 3b, 3c and 3d, the portions Which are not deformed by the 
plastic deformation are exposed at the loWer surface 80 of the 
resin package 8 to serve as mount surfaces 10a, 10b, 10c and 
10d for soldering. 
[0073] Each of the mount surfaces 9a, 9b of the ?rst lead 
terminals 211, 2b and the mount surfaces 10a, 10b, 10c, 10d of 
the second lead terminals 311, 3b, 3c, 3d is formed With a metal 
plating layer such as tin suitable for soldering. 
[0074] In this electronic component 1, the island portions 
411, 4b of the ?rst lead terminals 211, 2b and the bonding 
portions 511, 5b, 5c, 5d of the second lead terminals 3a, 3b, 3c, 
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3d are formed by subjecting part of the lead terminals Within 
the package 8 to plastic deformation from the lower surface 
side to reduce the thickness and increase the Width of the part 
While keeping the upper surfaces of the island portions and 
bonding portions ?ush or generally ?ush With the upper sur 
faces of the lead terminals. Further, the mount surfaces 911, 9b 
of the ?rst lead terminals 2a, 2b and the mount surfaces 10a, 
10b, 10c, 10d of the second lead terminals 311, 3b, 3c, 3d are 
provided by exposing part of the loWer surfaces of the lead 
terminals Which is not deformed by the plastic deformation at 
the loWer surface 80 of the package 8. 
[0075] In this Way, the mount surfaces 911, 9b, 10a, 10b, 
10c, 10d for soldering to be exposed at the loWer surface 80 of 
the package 8 can be provided by utiliZing the loWer surfaces 
of the lead terminals 211, 2b, 3a, 3b, 3c, 3d, Whereas the island 
portions 4a, 4b and the bonding portions 5a, 5b, 5c, 5d can be 
provided by utiliZing the upper surfaces of the lead terminals. 
Therefore, the penetrating length A of each of the mount 
surfaces from the side surface 8a, 8b of the resin package 8 
can be increased Without reducing the area of the island 
portions 411, 4b and bonding portions 511, 5b, 5c, 5d of the lead 
terminals for die-bonding of the semiconductor elements 6a, 
6b and Wire-bonding of the metal Wires 7a, 7b, 7c, 7d. There 
fore, it is possible to provide the island portions 411, 4b and 
bonding portions 5a, 5b, 5c, 5d Which are large enough to 
bond the semiconductor elements 611, 6b and the metal Wires 
7a, 7b, 7c, 7d, While at the same time providing the mount 
surfaces 9a, 9b, 10a, 10b, 10c, 10d Which are large enough to 
perform soldering Without increasing either one orboth of the 
Width W of the package 8 and the projecting length L of the 
lead terminals from the side surfaces 8a, 8b of the package. 
[0076] Further, since the island portions 4a, 4b and the 
bonding portions 511, 5b, 5c, 5d are formed by plastic defor 
mation of the ends of the lead terminals 211, 2b, 3a, 3b, 3c, 3d, 
the comerportion 12 Where each of the mount surfaces 911, 9b, 
10a, 10b, 10c, 10d and the side surface 11 rising from the 
mount surface toWard the island portion 4a, 4b or the bonding 
portion 5a, 5b, 5c, 5d are connected to each other canbe easily 
made angular, not round. Therefore, in transfer molding the 
package 8, it is possible to prevent or suppress the formation 
of a burr around the mount surfaces 9a, 9b, 1 0a, 10b, 10c, 10d, 
i.e., at the boundary betWeen each of the mount surfaces and 
the loWer surface 80 of the package 8. 
[0077] FIGS. 5-9 shoW a ?rst embodiment of method for 
manufacturing the electronic component 1 having the above 
described structure. 

[0078] First, in the manufacturing method according to the 
?rst embodiment, a lead frame 13 having a relatively large 
thickness T0 is prepared by utiliZing a metal material having 
excellent malleability such as the so-called 42 alloy contain 
ing iron and 42% of nickel. As shoWn in FIG. 5, in each of the 
regions of the lead frame 13 Which are to become electronic 
components, tWo rectangular holes 14 and 15 are formed 
While keeping therebetWeen a space for forming lead termi 
nals 2a, 2b, 3a, 3b, 3c, 3d. 
[0079] Subsequently, as shoWn in FIGS. 6-8, the lead frame 
13 is placed on a receiving die 16, With the upper surface 13a 
oriented doWnWard and the loWer surface 13b oriented 
upWard. In this state, the portion of the loWer surface 13b of 
the lead frame 13 betWeen the holes 14 and 15 is deformed by 
plastic deformation. Speci?cally, this portion is dented by 
punching by moving a punch 17 doWnWard toWard the receiv 
ing die 16 so that the thickness of this portion is reduced from 
the original thickness of T0 to a smaller thickness T1. 
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[0080] The punch 17 used for the plastic deformation is 
formed, at opposite side surfaces thereof, With grooves 1711 at 
positions corresponding to the lead terminals 2a, 2b, 3a, 3b, 
3c, 3d. Due to the existence of the grooves 1711, the inner edge 
of each of the mount surfaces 9a, 9b, 10a, 10b, 10c, 10d of the 
lead terminals becomes semicircular. 
[0081] Subsequently, the lead frame 13 is subjected to 
punching using a non-illustrated receiving die and punch. As 
a result, as shoWn in FIG. 9, six lead terminals 211, 2b, 3a, 3b, 
3c, 3d, i.e., tWo ?rst lead terminals 211, 2b having ends inte 
grally formed With island portions 4a, 4b and four second lead 
terminals 311, 3b, 3c, 3d having ends integrally formed With 
bonding portions 511, 5b, 5c, 5d are obtained. 
[0082] Subsequently, With the lead frame 13 so set that the 
upper surface 13a is oriented upWard, semiconductor ele 
ments 6a and 6b are bonded on the island portions 411 and 4b 
at the ends of the ?rst lead terminals 211 and 2b, respectively. 
Then, the semiconductor elements 6a, 6b are connected to the 
bonding portions 5a, 5b, 5c, 5d at the ends of the second lead 
terminals 311, 3b, 3c, 3d by Wire bonding using metal Wires 7a, 
7b, 7c, 7d. 
[0083] Subsequently, a package 8 is formed by the transfer 
molding of synthetic resin so that the ends of the lead termi 
nals 2a, 2b, 3a, 3b, 3c, 3d are hermetically sealed in the 
package While the mount surfaces 9a, 9b, 10a, 10b, 10c, 10d 
at the loWer surface of the lead terminals are exposed at the 
loWer surface of the package 8, Whereby the electronic com 
ponent 1 is provided. Then, the lead terminals 211, 2b, 3a, 3b, 
3c, 3d are cut at positions spaced from the opposite side 
surfaces 811, 8b of the resin package 8 by a predetermined 
distance L, Whereby the electronic component is separated 
from the lead frame 13. 
[0084] It is to be noted that metal plating With respect to the 
mount surfaces 911, 9b, 10a, 10b, 10c, 10d can be performed 
either before or after the electronic component is separated 
from the lead frame 13 as long as it is after the package 8 is 
formed by transfer molding. It is also to be noted that the lead 
terminals 211, 2b, 3a, 3b, 3c, 3d may be cut along the side 
surfaces 8a, 8b of the package 8. 
[0085] As noted before, in deforming the loWer surface 13b 
of the lead frame 13 by plastic deformation by punching With 
a punch 17 to partially dent the loWer surface, tWo holes 14 
and 15 are formed in the lead frame 13 in advance, and the 
portion betWeen the holes 14 and 15 is subjected to the plastic 
deformation. Therefore, in the plastic deformation, excess 
thickness can be caused to escape toWard the holes 14 and 15 
located on opposite sides. Therefore, the load necessary for 
performing the plastic deformation can be reduced, and the 
lead frame 13 is prevented from Warping due to the plastic 
deformation. 
[0086] As noted before, the punch 17 formed With grooves 
1711 at the side surfaces is used in order to make the inner edge 
of each of the mount surfaces 9a, 9b, 10a, 10b, 10c, 10d of the 
lead terminals 211, 2b, 3a, 3b, 3c, 3d semicircular. When the 
inner dimension S of the holes 14 and 15 in the longitudinal 
direction of the lead terminals is larger than the Width E of the 
plastic deformation, the excess thickness can be smoothly 
pushed out into the holes 14 and 15 in the plastic deformation. 
In this case, hoWever, as indicated by double-dashed lines in 
FIG. 8, the inner edges of the mount surfaces of the four lead 
terminals 211, 2b, 3b, 3d located on the outer side do not 
become semicircular but become an irregular shape due to the 
pushing of the excess thickness toWard the opposite holes 14 
and 15. 
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[0087] FIGS. 10 and 11 show a second embodiment of the 
present invention. 
[0088] In the second embodiment, as shoWn in FIG. 10, in 
addition to the holes 14 and 15 on opposite sides of the portion 
to be subjected to plastic deformation, elongated auxiliary 
holes 16 are formed betWeen the portions to become the lead 
terminals 2a, 2b, 3a, 3b, 3c, 3d. 
[0089] Therefore, in the plastic deformation, the excess 
thickness is pushed out also into the auxiliary holes 16 in 
addition to the tWo holes 14 and 15, as shoWn in FIG. 11. As 
compared With the structure Without the auxiliary holes 16, 
the in?uence of the pushing of the excess thickness on the 
mount surfaces of the outer four lead terminals 211, 2b, 3c, 3d 
can be reduced. Therefore, the inner edge of the mount sur 
faces of the outer four lead terminals 211, 2b, 3b, 3d can be 
properly made semicircular. 
[0090] FIGS. 12 and 13 shoW a third embodiment of the 
present invention. 
[0091] In the third embodiment, in forming the holes 14 and 
15 on opposite sides of the portion of the lead frame 13 Which 
is to be deformed by plastic deformation, the inner dimension 
S of the holes 14 and 15 in the longitudinal direction of the 
lead terminals is so set as not to exceed the Width E of the 
plastic deformation. 
[0092] With this arrangement, the plastic deformation is 
performed While pushing out excess thickness into the holes 
14 and 15 Whose inner dimension S is relatively small. There 
fore, the in?uence of the pushing of the excess thickness on 
the mount surfaces of the outer four lead terminals 211, 2b, 3b, 
3d is small as compared With the structure in Which the inner 
dimension S of the holes 14 and 15 is larger than the Width E 
of the plastic deformation. Therefore, the inner edge of the 
mount surfaces of the outer four lead terminals 211, 2b, 3b, 3d 
can be properly made semicircular. 
[0093] In the foregoing embodiments, the electronic com 
ponent 1 includes tWo sets of ?rst and second lead terminals. 
HoWever, the present invention is not limited thereto, and the 
electronic component may include a set of ?rst and second 
lead terminals or three ore more sets of ?rst and second lead 
terminals. 

1. A surface mount electronic component comprising: a set 
of a ?rst lead terminal and a second lead terminal; a semicon 
ductor element die-bonded to an upper surface of an island 
portion integrally formed at an end of the ?rst lead terminal; 
a metal Wire electrically connecting the semiconductor ele 
ment and an upper surface of a bonding portion integrally 
formed at an end of the second lead terminal to each other; 
and a package made of synthetic resin and hermetically seal 
ing the island portion and the bonding portion; 

Wherein the island portion of the ?rst lead terminal and the 
bonding portion of the second lead terminal are formed 
by plastic deformation of a portion of each of the lead 
terminals to be positioned Within the package, the plastic 
deformation being performed from a loWer surface side 
to reduce thickness and increase Width While keeping 
upper surfaces of the island portion and the bonding 
portion ?ush or generally ?ush With upper surfaces of 
the lead terminals, and Wherein a portion of a loWer 
surface of each of the ?rst lead terminal and the second 
lead terminal Which is not subjected to the plastic defor 
mation is exposed at a loWer surface of the package to 
serve as a mount surface for soldering. 

2. A method for manufacturing surface mount electronic 
component, the method comprising the steps of: 
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subjecting part of a lead from to plastic deformation so as 
to dent the part from a loWer surface side thereof; 

punching the lead frame to provide a set of a ?rst lead 
terminal and a second lead terminal Which extend across 
a line connecting tWo holes so that the ?rst lead terminal 
includes a thin and Wide island portion formed by the 
plastic deformation and the second lead terminal 
includes a thin and Wide bonding portion formed by the 
plastic deformation; 

die-bonding a semiconductor element on an upper surface 
of the island portion of the ?rst lead terminal, and con 
necting the semiconductor element and an upper surface 
of the bonding portion of the second lead terminal to 
each other by Wire bonding using a metal Wire; 

hermetically sealing the island portion of the ?rst lead 
terminal and the bonding portion of the second lead 
terminal in a package of synthetic resin so that a portion 
of a loWer surface of each of the ?rst lead terminal and 
the second lead terminal Which is not subjected to the 
plastic deformation is exposed at a loWer surface of the 
package to serve as a mount surface for soldering; and 

cutting a portion of each of the lead terminals Which 
projects from the package. 

3. A method for manufacturing surface mount electronic 
component, the method comprising the steps of: 

forming tWo holes in a lead frame While keeping an appro 
priate space betWeen the holes; 

performing plastic deformation of a portion of the lead 
frame betWeen the holes to dent the portion from a loWer 
surface side; punching the lead frame to provide sets of 
?rst lead terminals and second lead terminals each of 
Which extends across a line connecting the tWo holes so 
that each of the ?rst lead terminals includes a thin and 
Wide island portion formed by the plastic deformation 
and each of the second lead terminals includes a thin and 
Wide bonding portion formed by the plastic deforma 
tion; 

die-bonding a semiconductor element on an upper surface 
of the island portion of each of the ?rst lead terminals 
and connecting the semiconductor element and an upper 
surface of the bonding portion of the second lead termi 
nal in a same set to each other by Wire bonding using a 
metal Wire; 

hermetically sealing the island portion of each of the ?rst 
lead terminals and the bonding portion of each of the 
second lead terminals in a package of synthetic resin so 
that a portion of a loWer surface of each of the lead 
terminals Which is not subjected to the plastic deforma 
tion is exposed at a loWer surface of the package to serve 
as a mount surface for soldering; and 

cutting a portion of each of the lead terminals Which 
projects from the package. 

4. The method for manufacturing surface mount electronic 
component according to claim 3, further comprising the step 
of forming an auxiliary hole betWeen the lead terminals of the 
lead frame before the step of performing plastic deformation 
of the lead frame to dent the lead frame from the loWer surface 
side. 

5. The method for manufacturing surface mount electronic 
component according to claim 3, Wherein inner dimension of 
the tWo holes of the lead frame along a longitudinal direction 
of the lead terminals is not larger than Width of the plastic 
deformation to dent the lead frame. 

* * * * * 


